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Abstract 
Processing data and displaying numerical values are some of the most important engineering aspects. 
Microcontrollers, such as Arduino, are important tools for analyzing data wirelessly with the help of a Wi-Fi Shield. 
This paper will be focused on designing a simple Wi-Fi communication analyzer using Arduino microcontroller so 
that it interacts with Wi-Fi Shield and display numerical results of Wi-Fi networks into an LCD monitor. 
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1. Introduction 
Nowadays, communication through mobiles or computers between people is the most important way 
to keep distant people close to each other. People use the internet to check on their distant relatives and 
check their updates. The most important way to connect to the internet worldwide is by using a Wi-Fi 
network. The project in this paper will be about a Wi-Fi Networks Analyzer. The purpose of this project is 
to find the Wi-Fi networks surrounding the user and show the name of each Wi-Fi network with its signal 
strength in dBm and type of encryption. The system was built by connecting a Wi-Fi Shield to single 
board Arduino and show the numerical results to an LCD Screen which is also connected to the Arduino 
itself.  
Arduino is a single-board microcontroller designed to make the process of using electronics in multi 
academic projects more accessible. It was first invented in late 2005 and the hardware basically consists 
of simple open source hardware [1]. Sixteen versions of the Arduino hardware (boards) have been 
commercially produced to date and in this project we’ll be using The Arduino Mega2560. This board uses 
a surface-mounted ATmega2560, bringing the total memory to 256 kB. It also incorporates the new 
Atmega8U2 (Atmega16U2 in revision 3) USB chipset [2]. 
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Figure 1: Arduino Mega 2560 Board 
 
Arduino boards make use of shields which are printed circuit expansion boards that plug into the 
normally supplied Arduino pin-headers. There are many different types of shields but the most used ones 
are The Wi-Fi Shield and The Bluetooth Shield.  
Wi-Fi Shield allows an Arduino board to connect to the internet using the 802.11 wireless 
specifications [1] [3].  The Wi-Fi shield is connected to the Arduino board using long wire-wrap headers 
which extend through the shield. This keeps the pin layout intact and allows another shield to be stacked 
on top [3]. The shield offers many libraries to be used in the sketch, and the library used in this project is 
<WiFi.h>. This project it is used to detect signals communing from Wi-Fi networks in the surrounding 
area. The Wi-Fi shield is illustrated below. 
 
Figure 2: Arduino Wi-Fi Shield 
 
LCD display is used to display whatever type of information needed. It displays text messages 
and numerical values. It contains everything needed to support microcontroller [4]. The library used in 
this project is UTFT, UTouch and SPI.  
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2. Why Use a Wi-Fi Analyzer 
Connecting to a Wi-Fi network to use the internet is one of the most important things worldwide 
because some people simply can’t live without a high speed internet. If you were in a modern city, a Wi-
Fi network is easy to find and sometimes you might find more than a Wi-Fi network close to you. 
Sometimes you can access them immediately without any password but most of the times the Wi-Fi 
networks have passwords or that they work on a different encryption than the one in your laptop or phone. 
3. Literature Survey  
There have been many projects that utilize the Arduino to scan for available Wi-Fi networks. 
However, one common procedure that has been followed in many projects which makes use of the serial 
port to display the results. Hence, it requires the availability of a computer with that project. One of these 
procedure suggests that the use of the function [WiFi.scanNetworks()] and [WiFi.SSID()] that are 
available in the Wi-Fi library [<WiFi.h>] [5][6]. Then, the result would be presented through the serial 
port. A complete tutorial is done by dlf (Metodo2 srl) in13 July 2010 and modified by Tom Igoe and 
Jaymes Dec in 21 June 2012 [6]. Moreover, there were a project called ZLOIND that notify the user if 
there are any available wireless network by using LEDs and a speakers [7]. In addition, it determines if 
the network is protected by a password or not. However, it requires the use of a serial port to communicate 
with the Arduino.  
4. Project description 
The idea of this project is to use the Arduino chip and the Wi-Fi shield to detect Wi-Fi networks 
and show results on a small LCD screen. The system also shows the strength of each Wi-Fi channel. To 
do this program, the design components consist of: 
1- Arduino microcontroller 
2- Wi-Fi Shield 
3- LCD/LED screen  
4- DC Power Supply 
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Figure 3: Project Components Connected 
 
Figure 4: Connected Components (Side & Front Views) 
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Figure 5: Code Flow Chart 
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5. Results  
After compiling and uploading previous code to the Arduino chip the output will be as follows: 
x “Scan Networks” message will appear on the LCD screen as we can in the figure below. 
 
Figure 6: First stage of the project. “Scan Networks” Message 
x After 3 or 4 seconds, the LCD will show the available network names and their signal 
strength in (dBm). 
 
 
Figure 7: Available Wi-Fi Networks will be displayed into the Screen 
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x When you move across the room you’re in, the available networks’ signal strength might 
increase or decrease and you might also be introduced to new networks. 
 
Figure 8: Available Networks 
6. Conclusion  
The goal of this paper was to integrate programming with communication system design, apply 
the knowledge of wireless protocols and to understand the basics of Arduino microcontroller. The 
program flow chart implemented and showed in this paper can be used to find the information of Wi-Fi 
networks. Using the information given by the program, we can connect our laptops or mobile phones to 
the best available Wi-Fi signal. Due to numerical values display and external power supply, this model 
can be useful for distributing Wi-Fi networks in a wide area where no Wi-Fi network is available. 
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